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(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the level of 
technical difficulty of forgery and falsification of a light 
diffracting structure of a hologram or the like, to ensure 
an enhanced authenticity of an information recording 
medium or a card having the light diffracting structure of 
the hologram or the like and further to give an external 
appearance different from usual ones to the information 
recording medium or the card having the above 
structure. 

SOLUTION: A transparent part 3 is formed in a part of a 
base 2 of an information recording body such as the 
card 1, and the light diffracting structure body such as 
the hologram 4, or preferably a double laminate 
hologram, is laminated on the transparent part 3. 
Thereby the information recording medium, the card and 
the light diffracting structure body used therefor which 
make it possible to see an image of the hologram 4 or 
the like from both the front and rear sides and to 
visually recognize different images in the front and the 
rear according to the type of a light-reflective layer, can be provided. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
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[Claim 1]An information recording medium which has optical diffraction structure, wherein an 
optical diffraction structure object of a substrate which has a transparent area in part at least, 
and consists of an optical diffraction structure unit of said substrate which becomes said 
transparent area from an optical diffraction structure layer and an optical reflex layer at least is 
formed. 

[Claim 2]The information recording medium according to claim 1, wherein said whole substrate is 
transparent. 

[Claim 3]The information recording medium according to claim 1 having a gradation section to 
which it applies to said opaque portion from said transparent area, and transparency falls to a 
boundary part of said transparent area of said substrate, and opaque portions other than said 
transparent area gradually. 

[Claim 4]The information recording medium according to claim 1, wherein said optical diffraction 
structure object is laminated by the surface of said substrate. 

[Claim 5]The information recording medium according to claim 1 , wherein said optical diffraction 
structure object is formed in an inside of said substrate. 

[Claim 6]The information recording medium according to claim 1, wherein said optical diffraction 
structure object is what consists of said one optical diffraction structure unit. 
[Claim 7]The information recording medium according to claim 1, wherein said optical diffraction 
structure object is what consists of dual structure which said two optical diffraction structure 
units piled up. 

[Claim 8]The information recording medium according to claim 1 with which said optical 
diffraction structure object consists of the multiplet structure which said three or more optical 
diffraction structure units piled up, and an optical reflex layer in said which optical diffraction 
structure unit is also characterized by having transparency. 

[Claim 9]Said optical diffraction structure object is what consists of the multiplet structure 
which said three or more optical diffraction structure units piled up, The information recording 
medium according to claim 1, wherein a visual recognition direction is divided for two way types 
by said optical reflex layer which said optical reflex layer of one of said optical diffraction 
structure units has opacity, and each optical reflex layer of said other optical diffraction 
structure units has transparency, and has opacity. 

[Claim 10]Said optical diffraction structure object is what consists of the multiplet structure 
which said three or more optical diffraction structure units piled up, Said optical reflex layer in 
said both optical diffraction structure units of one of two phase next door **** has opacity, The 
Information Storage Division object according to claim 1 , wherein each optical reflex layer of said 
other optical diffraction structure units has transparency, all had opacity and a visual recognition 
direction is divided for two way types by the phase next door **** aforementioned light reflex 
layer. 

[Claim 11]The Information Storage Division object according to claim 1 characterized by a thing 
of said substrate done for the transparent coloring of the transparent area at least. 
[Claim 12]one of Claims 6-1 1, wherein transparent coloring of at least one of said the optical 
diffraction structure units is carried out — an information recording medium of a description. 
[Claim 13]The Information Storage Division object according to claim 7, wherein said optical 
reflex layer in said one of optical diffraction structure units has opacity at least and said two 
optical diffraction structure units are colored by the same color or a mutually different color. 
[Claim 14] At least one of said optical diffraction structure units which can be recognized visually 
from one way of the visual recognition directions for said two way types specified to Claim 9 or 
10. And an information recording medium, wherein at least one of said optical diffraction 
structure units which can be recognized visually from for another side is colored by the same 
color or a mutually different color. 

[Claim 15]one of Claims 6-14, wherein a pattern is added per said one of optical diffraction 
structures — an information recording medium of a description. 

[Claim 16]one of Claims 1-15, wherein said substrate is planned as a card base material — a 
card which has the optical diffraction structure of a description. 

[Claim 17]An optical diffraction structure object having the composition indicated to either of 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, optical diffraction structures, such as a hologram, were 
applied to the area pellucida of the substrate. 

Therefore, it is related with the information recording medium which can see the picture based 

on optical diffraction structures, such as a hologram, also from one of rear surfaces. 

Especially this invention is also the thing which applied such an information recording medium to 

Information Storage Division cards, such as a credit card and a banking card. Furthermore, this 

invention also relates to an optical diffraction structure object suitable for manufacturing such 

an information recording medium or the Information Storage Division card. 

[0002] 

[Description of the Prior Art]Even if it does not have big-ticket value various articles with value 
with big-ticket self, and in itself, when used unjustly, there are various large articles of an 
economical loss. As a former example of representation, a banking card and a credit card have a 
big-ticket wrist watch as a latter example of representation again. In neither, the inaccurate 
person who tries "forgery" which deceives imitation as a genuine article, and "alteration" which 
obtains a genuine article and adds change unjustly severs the back. As one of the measures 
which opposes forgery and alteration, pasting of a hologram seal is performed as an inspection 
sticker. The pattern of a hologram is minute, and it is manufactured and used for small shielded 
state from manufacture taking advanced art. 

[0003]ln order to manufacture a hologram seal now, irradiate hardening resin, such as a 
photopolymer, with the interference light of a laser beam, and Unevenness, Or after obtaining a 
hologram by producing change of the rate of optical refraction in an inside, or reproducing using 
an uneven type etc., The hardening resin which produced metallic luster layers, such as an 
aluminum thin film, or a hologram in the rugged surface is the purpose of improving and using the 
visibility of a hologram and raising endurance further by laminating the hyaline layer from which 
the rate of optical refraction differs, The protective layer is formed with the hardenability resin 
composition which uses hardening resin as the main ingredients. 

[0004]As the convenience on a manufacturing process is considered and it is actually shown in 
drawing 4, on the substrate sheet 12, Using the transfer sheet 1 1 which carried out laminating 
formation of each class of the detachability resin layer 14, the protective layer 15 formed with 
ionizing radiation curing type resin, the optical diffraction structure layer (= hologram layer or 
grating layers) 16, the optical reflex layer 17, and the adhesives layer 18 to order, and was made 
into the transfer layer 13, by transfer on substrates, such as a card, Obtaining from a top what 
the detachability resin layer 14, the protective layer 15, the optical diffraction structure layer 16, 
the optical reflex layer 17, and the adhesives layer 18 laminated in order has already been 



file://C:¥Documents and Settings¥kkimura¥ J rX^7h^^ > ¥job^T-<;U¥B04¥6000~... 2010/05/07 



JH-A-2UU1-31b4/2 



4/20 s<— v 



performed (for example, JP.H1 0-1 8 7046, A ?. 

[0005]According to the above-mentioned conventional technology, that by which the hologram 
was stuck on articles, such as a card, is obtained, genuine [ of the article in which the hologram 
was stuck ] is guaranteed and the advantage which can see a glossy sense peculiar to a 
hologram in appearance and a three-dimensional hologram image arises. However, a hologram is 
usually applied to one side of a substrate in a card etc., and appearance on the back is equal to 
the thing in the state where the hologram was not stuck conventionally, and in fact Even if it 
was a genuine care, when a hologram was damaged by inevitability or it disappeared, there was a 
fault which cannot oe judged to be a genuine card. Of course, although applying a hologram to 
both sides of a care: is also considered, the fault whose process of applying a hologram increases 
is not avoided and he difficulty with forgery and alteration technical only by the time and effort 
of a security top v v ich carries out two-times pasting of the hologram increasing does not 
increase so much. 
[0006]Since inforr 
Storage Division r 
notes and a card, 
change of the app 
[0007] 

[Problem(s) to be 
alteration of optic 
SUBJECT to give 
recording medium 
[ more advanced 
such as a hologra: 
[0008] 

[Means for Solving 
some substrates c 
diffraction structu 
diffraction structu 
object or rear sun 
Division object wh 
provided, and it re 
[0009]The 1st inv^ 
at least to said tra 
optical diffraction 
optical diffraction 
optical reflex laye: 
medium, wherein s 
relates to an infor 
opaque portion fro 
transparent area o 
gradually in the Is 
wherein said optic: 
the 1st invention, 
optical diffraction 
The 6th invention 
structure object is, 
invention. An infor 
diffraction structu.- 
structure units pile 
optical diffraction : 
optical diffraction :- 
recording medium v 
is also characterize 



tion recording media, such as a card, were provided with various Information 
ans and name [ of a card ] and issue origin needed printing of the pattern of 
x for a rear surface conventionally, it comprised an opaque substrate, but 
ranee by printing etc. has already reached the limit. 

:lved by the Inventionjln this invention, the technical difficulty of forgery and 
diffraction structures, such as a hologram, is raised more, Let it be 
ferent appearance from the former to reservation of the information 
lich has optical diffraction structures, such as a hologram, or a card genuine 
he information recording medium which has optical diffraction structures, 
further, or a card. 

ne Problem]By according to our examination, forming a transparent area in 
he Information Storage Division object or a card, and applying optical 
objects, such as a hologram, to a transparent area, A picture of optical 

such as a hologram, could be seen from the Information Storage Division 
e both sides of a card, it was confirmed that the Information Storage 
moreover gives different appearance from the former, or a card can be 
ted in this invention based on these. 

ion has a transparent area in at least some substrates, and said substrate 
parent area. It is related with an information recording medium which has 
ucture, wherein an optical diffraction structure object which consists of an 
ucture unit which consists of an optical diffraction structure layer and an 
: least is formed. The 2nd invention relates to an information recording 
i whole substrate is transparent in the 1st invention. The 3rd invention 
tion recording medium having a gradation section to which it applies to said 
said transparent area, and transparency falls to a boundary part of said 
aid substrate, and opaque portions other than said transparent area 
wention. The 4th invention relates to an information recording medium, 
diffraction structure object is laminated by the surface of said substrate in 
3 5th invention relates to an information recording medium, wherein said 
ucture object is formed in an inside of said substrate in the 1st invention, 
ates to an information recording medium, wherein said optical diffraction 
hat consists of said one optical diffraction structure unit in the 1 st 
:tion recording medium, wherein the 7th invention is what said optical 
object becomes from dual structure which said two optical diffraction 
up in the 1st invention. It is alike and is related. In the 1st invention, said 
ucture object consists of the multiplet structure which said three or more 
ucture units piled up, and the 8th invention relates to an information 
:h which an optical reflex layer in said which optical diffraction structure unit 
: by having transparency. The 9th invention is what said optical diffraction 
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structure object becomes from the multiplet structure which said three or more optical 
diffraction structure units piled up in the 1st invention, Said optical reflex layer of one of said 
optical diffraction structure units has opacity, It is related with an information recording medium, 
wherein a visual recognition direction is divided for two way types by said optical reflex layer 
which each optical reflex layer of said other optical diffraction structure units has transparency, 
and has opacity. The 10th invention is what said optical diffraction structure object becomes 
from the multiplet structure which said three or more optical diffraction structure units piled up 
in the 1st invention, Said optical reflex layer in said both optical diffraction structure units of one 
of two phase next door **** has opacity, Each optical reflex layer of said other optical 
diffraction structure units has transparency, and all are related with the Information Storage 
Division object, wherein it had opacity and a visual recognition direction is divided for two way 
types by the phase next door **** aforementioned light reflex layer. The 1 1th invention relates 
to the Information Storage Division object characterized by a thing of said substrate done for 
the transparent coloring of the transparent area at least in the 1st invention. The 12th invention 
relates to an information recording medium, wherein transparent coloring of at least one of said 
the optical diffraction structure units is carried out in the 6th - the 1 1th one of inventions. In the 
7th invention, said optical reflex layer in said one of optical diffraction structure units has 
opacity at least, and the 13th invention relates to the Information Storage Division object, 
wherein said two optical diffraction structure units are colored by the same color or a mutually 
different color. In the 9th or the 10th invention, the 14th invention At least one of said optical 
diffraction structure units which can be recognized visually from one way of the visual 
recognition directions for said specified two way types. And at least one of said optical 
diffraction structure units which can be recognized visually from for another side is related with 
an information recording medium currently coloring by the same color or a mutually different 
color. The 1 5th invention relates to an information recording medium, wherein a pattern is added 
to said optical diffraction structure unit in the 6th - the 14th one of inventions. The 16th 
invention relates to a card which has optical diffraction structure, wherein said substrate is 
planned as a card base material in the 1st - the 15th one of inventions. The 17th invention 
relates to an optical diffraction structure object having the composition indicated to the 7-1 0th 
either or the 12-1 5th ones of inventions. 
[0010] 

[Embodiment of the Inventionjlt explains focusing on the desirable example which applied the 
information recording medium of this invention to a card like the banking card and credit card 
which are the examples of representation of this invention henceforth, quoting a figure. In this 
Description, a card refers to what has the size on which it decided industrially and commercially, 
and which can carry 54 mm x about 86 mm, and has some proof function (it is usually used, 
recording information on magnetic tape.), such as identification (= ID). 

[001 1]In drawing 1 , although the most is the opaque portion 5, it has the transparent area 3 of 
longwise rectangular form by Kakumaru only into the lower right portion of drawing 1 . and, as for 
the substrate 2 of the card 1, the hologram seal 4 is laminated in the center of the transparent 
area 3. Although the transparent area 3 in drawing 1 is distant from the edge of the card 1, it 
may be in contact with the edge of the card 1. Geometrical shape other than a longwise 
rectangle may be sufficient as the shape of the transparent area 3 at such Kakumaru, or it may 
be other designed shape, and arbitrary shape may be sufficient as it. Formation of the 
transparent area 3 and the opaque portion 5 is later described for details, although printing, 
paint, vacuum evaporation, etc. to an in general transparent substrate perform. Since the 
hologram seal 4 is laminated to the transparent area 3 in this way and the card 1 in drawing 1 
can recognize a hologram image visually from rear surface both sides, Since not only the 
appearance from the side front of a hologram seal but the appearance from the back side must 
be coincided with a genuine thing when trying unjust forgery and alteration, the difficulty of 
forgery and alteration increases. 

[0012]The shape of the hologram seal 4 may also be arbitrary shape. Although the hologram seal 
4 may be laminated in the center of the transparent area 3, It may be located in the end of the 
transparent area 3, and the remaining portion may be located in the opaque portion 5 of the 
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substrate 2, as long as some hologram seals 4 may overflow the transparent area 3 and some of 
minimum and hologram seals 4 are located in the transparent area 3 of the substrate 2 of the 
card 1. 

[0013]In drawing 2 , the substrate 2 of the card 1 has the beltlike transparent area 3 more nearly 
oblong a little caudad than the center of a figure, and is crossing this transparent area 3 to the 
whole longitudinal direction [ in / a half grade is occupied mostly and / a figure ] of the size of 
the sliding direction of the substrate 2 in a figure. Therefore, the substrate 2 of the card 1 is 
classified into three, the opaque portion 5, the transparent area 3, and the bottom opaque 
portion 5, from a top. Although the transparent area 3 is oblong band-like shape, it may be 
longwise band-like shape and may be band-like slanting shape toward the lower right from the 
upper left etc. When it is oblong band-like shape, there may not be the opaque portion 5 and the 
lower half of the substrate 2 may be transparent. As long as it is when the transparent area 3 is 
oblong, it may leave an edge on either side, and it may be located inside the substrate 2 of the 
card 1, or the edge of either right or left may be touched, and another side may be carried out 
inside an edge. 

[0014]It is the same as that of in drawing 1 also about the shape of the hologram seal 4, and the 
position of a hologram seal. The remaining portion may be located in the opaque portion 5 as 
long as some hologram seals 4 are located in the transparent area 3 of the substrate 2 of the 
card 1. 

[001 5]In drawing 3 , as the graph of a transmittance factor density also shows to the lower part 
of drawing 3 , the substrate 2 of the card 1, The center section which it is equally divided into 
about three in the longitudinal direction, and most left-hand side is the opaque portion 5, and the 
portion of most right-hand side is the transparent area 3, and was pinched by the opaque portion 
6 and the transparent area 3, Most left-hand side serves as opacity, and an optical 
transmittance factor density falls as it is very high and moves to right-hand side, and three or 
more have been the optical transmittance factor density most on right-hand side with the 
gradation section 6 from which a transmittance factor density serves as a very low value near 0, 
and becomes transparent. 

[0016]ln drawing 3 . although the whole region is laminated to the transparent area 3 of the 
substrate 2, the hologram seal 4 may laminate the hologram seal 4 ranging over the transparent 
area 4 and the gradation section 5. Shape of a hologram seal may be made into arbitrary shape 
the same with having quoted and explained drawing 1 and drawing 2 . Although the permeability of 
light falls in the gradation section 5, since the fluoroscopy which lets a gradation section pass is 
possible, A part is not located very much in the transparent area 3 by the hologram seal 4, 
either, and the hologram seal 4 may be located in the portion whose transmittance factor density 
of the light of the gradation section 5 is comparatively low (in other words light may penetrate). 
Therefore, although it, of course, includes that it is water-white and the "transparence" in this 
Description has a very low transmittance factor density of light, it will be called "transparence", 
as long as there is fluoroscopy nature further even if it is coloring even if it has a transmittance 
factor density which is a grade which can be seen through. 

[0017]In the card 1 shown in drawing 1 or drawing 2 , although the clear solid line has shown the 
boundary of a transparent area and an opaque portion, the boundary itself has gradation and it 
may be ambiguous. 

[0018]In this invention, all the substrates also contain a transparent thing with the substrate 
which has a transparent area in part at least. However, since a magnetic stripe is an accessory 
and the magnetic stripe usually has dark-colored colors, such as blackish brown, in the card 1, 
transparency is not acquired in the part which forms a magnetic stripe. When a magnetic material 
is the conventional dark-colored color, it is preferred to make opaque the part which forms a 
magnetic stripe, or to make it opaque to include [ near the magnetic stripe ] preferably. 
[001 9] However, since there is also a magnetic material which has transparency if some 
economical efficiency and certainty of writing/reading are made into a sacrifice, when using such 
a magnetic material, it is preferred to make the substrate 2 whole transparent. As a magnetic 
material which has transparency, for example JP f H5-88283,A, The end of ferromagnetic gamma- 
iron oxide powder it is indicated to JP.H9-1 601 73.A or JP,2000-1 1 3446.A, Ferromagnetic 
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magnetite impalpable powder, the ferromagnetic magnetite impalpable powder of Co content, 
ferromagnetic chromium dioxide impalpable powder, ferromagnetic metal powder, ferromagnetic 
after alloy powder, or barium ferrite powder can be used after [ ferromagnetic gamma-iron- 
oxide-powder ] Co content. The dispersibility of these in the inside of a binder improves by 
adding an organophosphorus compound, and transparency increases. Having transparency is 
reported and the magnetic material of an organic-materials system besides these can also be 
used. 

[0020]In the above substrates 2, the hologram seal 4 is laminated so that the part may start the 
transparent area 3 at least. By the way, the hologram body which consists fundamentally a 
hologram layer and the optical reflex layer laminated in contact with hologram unevenness of a 
hologram layer of a hologram unit made into the minimum element in the hologram seal 4, It is 
accompanied by the adhesives layer or an adhesive layer so that adhesion for covering may be 
attained. Although an adhesives layer or an adhesive layer has many required things, since it can 
be considered as a hologram layer by painting resin liquid, considering it as the layer for hologram 
formation, and performing hologram unevenness attachment for a proper object, depending on 
the case, an adhesives layer or an adhesive layer is also omissible. When using a volume 
hologram as a hologram, fundamentally, a hologram body consists of a hologram unit which 
consists of the hologram layer itself, and a hologram body is with the adhesives layer laminated 
further if needed or an adhesive layer, and can constitute the hologram seal 4. 
[0021 ]It divides roughly into the hologram seal 4, and there are a transcription mold and a label 
type in it so that it may explain below. Drawing 4 is what shows the sectional view of the 
transcription mold hologram seal actually used for sticking a hologram seal on adherend, The 
transfer layer 13 which is transferred on adherend and pasted up on the undersurface of the 
sheet shaped based material 12 in the case of transfer is laminated, and the transfer layer 13, 
From the direction near the sheet shaped based material 12, the stratum disjunctum 14, the 
primer layer (it may be a protective layer) 15, the hologram layer 16, the optical reflex layer 17, 
and the adhesives layer (usually thermal adhesives layer) 18 laminate in this order. By a diagram, 
the sheet shaped based material 12 and the transfer layer 13 are detached, and it has drawn so 
that intelligibly, but if it is before transfer, the sheet shaped based material 12 and the transfer 
layer 13 are the laminated laminated material 11. By transfer, what each class of the adhesives 
layer 18, the optical reflex layer 17, the hologram layer 16, the primer layer 15, and the stratum 
disjunctum 14 laminated in order is obtained from the adherend side on adherend. Especially in a 
transcription mold, as long as it is convenient, suppose that the portion of the transfer layer 13 
except the sheet shaped based material 12 which is a substrate of a transfer sheet is called the 
hologram seal (= a transcription mold hologram seal) 4. 

[0022]It is what shows the sectional view of label type hologram label 1 V used for drawing 5 
sticking a hologram seal on adherend, Although the hologram layer 1 6, the optical reflex layer 1 7, 
and the adhesives layer (usually adhesive layer) 18 laminate in this order, have hologram label 11' 
in the undersurface of the sheet shaped based material 12 and it is another type, Suppose that 
the hologram seal (= label type hologram seal) 4 is called. What the adhesives layer 18, the 
optical reflex layer 17, the hologram layer 16, and each class of the sheet shaped based material 
12 laminated in order is obtained from the adherend side on adherend by pasting of the this label 
type hologram seal 4. 

[0023]as for the hologram seal 4, if an opaque optical reflex layer is removed as a raw material 
which is alike in it being a transcription mold or being a label type, and is not concerned, but 
constitutes those each class, it is common to choose and use a transparent thing. As stated 
above, the hologram seal 4 is accompanied by the adhesives layer or an adhesive layer so that 
adhesion for covering of the hologram body which consists of a hologram unit which makes the 
minimum element the hologram layer 16 and the optical reflex layer 17 may usually be attained. 
[0024]In order to laminate to the substrate 2 of the card 1, it is good to call at either of whether 
laminate on the outside of the substrate 2 or it laminates between the layers of the composite 
base material by which two or more sheets (usually sheet of four layers) are laminated, and it 
explains the hologram seal 4 below. Although the part which sticks the hologram seal 4 besides 
these is formed in the concave by cutting etc. and the method of embedding and the method of 
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joining a hologram seal to the plastic film which constitutes the substrate 2 superficially can also 
be taken, providing in the substrate 2 of the card 1 by lamination can carry out most stably. 
[0025]Although drawing 6 (a) and (b) shows the example of representation of the way of applying 
the hologram seal 4 to the substrate 2 of the card 1 and is using only the transcription mold 
above-mentioned thing as the hologram seal 4 also in any of drawing 6 (a) and (b), As the 
hologram seal 4 to be used, a label type thing may be used. Although the minimum composition 
for a hologram to be seen is with the hologram layer 16 and the optical reflex layer 17 which 
adjoins it and the layer for making adhesion besides these perform is required for it, layers other 
than these are omissible by choosing a raw material and forming the above minimum 
composition. 

[0026]In drawing 6 (a), the hologram seal (in this case, transfer layer) 13 is laminated by the 
surface of the outermost part of the substrate 2 of a card. This method is suitable for usually 
applying a hologram seal to the outermost surface of the core sheet of two sheets, and the card 
base material 2 of 4 lamination which becomes rear surface both sides of those outsides from 
the overcoating sheets of two sheets in one sheet and the sum total respectively. 
[0027]In drawing 6 (b). the hologram seal (in this case, transfer layer) 13 is laminated between 
lower card base material 2b and the upper card base material 2a. This method is suitable for 
usually applying a hologram seal in the card base material 2 of 4 lamination which consists of a 
core sheet of two sheets, and overcoating sheets of two sheets between one of core sheets, 
and the overcoating sheets which touch that core sheet. 

[0028]The hologram image of the hologram seal under the hologram seal 13 in drawing 6 (a) 
which is equivalent to a transparent area in part at least since at least a part of upper and lower 
sides of the hologram seal 13 in drawing 6 (b) consist of transparent areas can be recognized 
[ top ] visually also from the bottom. Because, supposing it has structure as shown by drawing 6 
(a) and (b), If it observes from the upper surface side, by work of the hologram layer 16 which 
has hologram unevenness on the undersurface, and the optical reflex layer 17 by the side of the 
back, work of ************ 1 7 formed along with unevenness when the hologram could be seen 
and having been observed from the undersurface side — or the same hologram image can be 
further seen from rear surface both sides by the hologram layer by the side of the back. 
[0029]As mentioned above, even when the number of the hologram seals 13 is one, the same 
hologram can be seen from rear surface both sides, but various visual effects are brought about 
by piling up, and using the two or more hologram seals 13, laminating them preferably. Drawings 
are quoted and explained about the case where it is used for henceforth [ two or more ] 
laminating in piles. 

[0030] Drawing 7 (a) what shows the example of the hologram body at the time of using it as dual 
structure which piled up two hologram seals, and is first shown in drawing 7 (a) - (c). From a top 
to the stratum disjunctum 14, the primer layer 15, the hologram layer 16, the optical reflex layer 

17, and an adhesives layer (usually) The 1st hologram seal 13 that consists of the thermal 
adhesives layer 18, and the 2nd hologram seal 13a that each class of the optical reflex layer 17a, 
the hologram layer 16a, the primer layer 15a, and the stratum disjunctum 14a laminated in order 
on the undersurface of the adhesives layer 18 laminate. The central adhesives layer 18 
originates in either of the 1st and 2nd hologram seals 13 and 13a, or both. The compound 
hologram seal of the dual structure shown in drawing 7 (a) can be made, when each adhesives 
layer 18 side piles up and makes it to prepare the two transcription mold hologram seals 13 as 
shown in drawing 4 , and paste up, as it meets. Or the compound hologram seal of dual structure 
can be made also by piling up the transfer sheet which excluded the adhesives layer 18 from the 
transcription mold hologram seal, and the transfer sheet which has formed the adhesives layer 

18. carry out for being based on how to make any — two hologram seals face each other and 
lap. 

[0031]The compound hologram seal of the dual structure shown in drawing 7 (b) laps, while the 
transcription mold hologram seals 13 and 13a as shown in drawing 4 have been the same 
directions. The compound hologram seal of dual structure which lapped with this same direction 
can be made by transferring two times in the same part of the same adherend. Or the compound 
hologram seal of dual structure which lapped with the same direction can be made again also by 
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transferring the transcription mold hologram seal 13 shown in drawing 4 on label [ which is shown 
in drawing 5 ] type hologram seal 1 1\ as shown in drawing 7 (c). The compound hologram seal of 
the dual structure shown in drawing 7 (a) - (c) what does not have an adhesives layer in an 
adhesion side with adherend by adding an adhesives layer suitably, Or adhesion with adherend 
can be performed by applying either and applying adhesives to both at the time of adhesion of 
adherend and a compound hologram seal. 

[0032]Although the above explanation described the method of the structure made into dual 
structure using the existing hologram seal, how to make other than these is also possible. For 
example, the sheet for hologram formation in which the resin layer for hologram stratification 
was formed to both sides of the transparent sheet shaped based material is prepared, Prepare 
the template which has hologram unevenness, or two forming rolls, and the sheet for hologram 
formation is inserted between these two templates or a forming roll, The compound hologram 
seal of dual structure can be made also application of pressure or by pressurizing and heating, 
forming hologram unevenness in both sides of the sheet for hologram formation, and forming an 
adhesives layer henceforth an optical reflex layer and if needed to each hologram unevenness. 
[0033]As shown in drawing 4 (b), to the sheet shaped based material 12 Or the protective layer 
1 5 (it serves as stratum disjunctum), And after laminating the layer for hologram formation one 
by one, give unevenness of a hologram to the layer for hologram formation, consider it as the 
hologram layer 16, and the optical reflex layers 17, such as aluminum, are laminated to a rugged 
surface, After forming the 1st hologram body 13, the layer for hologram formation is again 
laminated on the optical reflex layer 17 undersurface, and it is unevenness (a pattern) of a 
hologram. It may be the same as that of a previous hologram, or may differ. Give, consider it as 
hologram layer 16\ and optical reflex layer 17' is laminated to a rugged surface, 2nd hologram 
body 13' is formed, adhesives layer 18' is laminated after that, or an adhesives layer cannot be 
laminated but can be used as the transfer sheet 1 1 which can be transferred on adherend in the 
two hologram bodies 13 and 13 at once by applying adhesives to an adhesion interface. 
Transparent or opaque any may be sufficient as one optical reflex layer 17, and it can also make 
the optical reflex layer 1 7 of another side transparent or opaque any regardless of this. 
[0034] Drawing 7 (a) In the example shown in - (c), although the picture of the hologram layers 16 
and 16a could be the same, it should differ mutually, the two optical reflex layers 1 7 and 17a — 
(1) — both — a reflection type (= it has opacity) and (2) — both — a transparent type (= it has 
transparency) and (3) — either may be a reflection type and transparent type any may be 
sufficient as the other. 

[0035]In a reflection type, both above (1) from the upper surface and the undersurface of a 
compound hologram seal, Each of each hologram images can recognize visually independently, 
and two optical reflex layers of (2) of the hologram image which two hologram images can lap and 
recognize both visually from the both sides of the rear surface of a compound hologram seal in a 
transparent type case, and appears from which side are also the same. With a reflection type, 
when another side is a transparent type, the optical reflex layer of one of the two of (3), One 
hologram image from the hologram seal side accompanied by a reflection type optical reflex 
layer, The pictures which two hologram images lap, and can recognize visually from the hologram 
seal side accompanied by an optical transparent type reflex layer, therefore are in sight from 
front, back, and both sides in cases other than the above (2) differ mutually. 
[0036]A hologram seal can be used as threefold structure, 4-fold structure, or the multiplex 
hologram seal that laminated the hologram seal of the number beyond it in piles, without 
restricting to dual structure. Drawing 8 shows the hologram seal of the threefold structure which 
laminated the three hologram seals 13, 13a, and 13b in piles in order, and makes any hologram 
seal in this drawing 8 using a transcription mold thing as shown in drawing 4 . What is shown in 
drawing 8 can perform adhesion with adherend by applying an adhesives layer or adhesives 
suitably. 

[0037]If direction of the rear surface of each hologram seal considers the top hologram seal 13 
as for right, the hologram seal 13a of middle is for back, and the bottom hologram seal 13b is 
also for back, namely, have threefold structure for/back [ for/back / for right ] from the top at 
order, but. It does not restrict to this. However, since a back thing can become difficult to be 



file://C:¥Documents and Settings¥kkimura¥T r X^7h^^ > ¥job37T^f;U¥B04¥6000~... 2010/05/07 



JP-A-200 1-3 15472 



10/20 s<— v 



seen and also thickness will also increase if the number which piles up a hologram seal increases, 
in a card with regulation of thickness, it is necessary to devise the policy for not increasing 
thickness. 

[0038]By the way, it is a case where the three or more hologram seals A, B, and C are piled up 
one by one, and when the size of each hologram is equal, it is necessary to consider the 
combination of an optical reflex layer. For example, supposing it is a reflection type with an 
optical opaque reflex layer of the hologram seal of A, the two hologram seals B and C in back will 
disappear. Supposing the optical reflex layer of the hologram seal of A is a transparent type, the 
optical reflex layer can recognize visually anyway the hologram seal of B in back at least through 
the hologram seal of A. 

[0039]Therefore, when piling up three or more hologram seals, it is preferred to constitute the 
optical reflex layer of each hologram seal from a following principle. 

(1) Any optical reflex layer of a hologram seal is transparency. 

(2) The optical reflex layer of any one hologram seal is a reflection type (= opacity), and others 
are transparency. 

(3) Each optical reflex layer of the hologram seal of one of two phase next door **** is a 
reflection type (= opacity), and others are transparency. 

[0040]Making it be the above, if things constitute an optical reflex layer as shown in (1), Since 
fluoroscopy nature will be intercepted by the reflection type optical reflex layer if a number of 
piled-up hologram images can be recognized visually similarly, and an optical reflex layer is 
constituted from any direction as shown in (2) or (3), If the hologram seal accompanied by the 
optical reflex layer of transparency is in this side from the hologram image in which the optical 
reflex layer by which fluoroscopy nature is intercepted first involves, and it, By the optical reflex 
layer which can see the hologram image, namely, intercepts fluoroscopy nature, a visual 
recognition direction (direction in which = visual recognition is possible) is divided for two way 
types, and a different picture from each visual recognition direction can be seen. 
[0041] Even if it is a case where the three or more hologram seals A, B, and C are piled up one 
by one, when the sizes of each hologram differ, the optical reflex layer of each hologram seal 
does not necessarily need to consist of above-mentioned principles. Drawing 9 omits the 
laminated structure of the details of each hologram seal for the constructional example which 
some hologram seals laminated one by one, The thing (it is called "transparence".) whose optical 
reflex layer which each hologram seal has is a transparent type, and what has an optical opaque 
reflex layer (it says, "it is opaque".) are diagramed, it is shown, and, as for the difference in the 
size of a longitudinal direction, the difference in the size of each hologram seal is shown among 
the figure. 

[0042]Four hologram seals have lapped, and from a top, in the example shown in drawing 9 (a), 
are "transparence", [ "opaque" ], "transparence", and [ "opaque" ], and a size, "transparence" 

how carrying out — being the same large size and having arranged the position with the 
longitudinal direction — "opaque" — how — carrying out — it is the same small size and all are 
the half grades of "transparence." It is by a left end the bottom "is opaque", and second "the it 
is opaque" from a top has visited right-hand side a little from the central position. There is not 
necessarily necessity of arranging two "opaque" sizes and a position in this way. 
[0043]In the example of drawing 9 (a), when it sees from a top, as for the picture of eyes and the 
second hologram seal, the whole picture is in sight most, but A left half is visible, although the 
third hologram seal is interrupted by second "the it being opaque", its center section cannot be 
mostly seen, a right half is mostly interrupted by second "the it being opaque" and the fourth 
hologram seal does not appear. When the thing of this example is seen from the bottom, from the 
bottom, it is interrupted by the bottom "is opaque", and only the right half of the second 
hologram seal is visible, and third "the it is opaque" from the bottom, Only a right half is mostly 
visible, about the top hologram seal, it is interrupted by two "it being opaque", and a part of 
right-hand side is further visible. 

[0044]That is, in order not to spoil the visibility behind the hologram seal thoroughly when the 
size of a hologram seal is small even when an optical reflex layer is opaque, the rate which is in 
sight increases from (2) of the previously quoted principle, and (3). In (2) of the previously quoted 
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principle, and (3), if some "transparence'' is in this side when visibility is intercepted by the 
reflection type optical reflex layer, it can also make it intervene between "transparence" small 
"it be opaque", and complexity will increase further. [ above ] 

[0045]In this invention, although hologram bodies center the compound hologram seal which has 
the dual structure laminated and formed or the multiplet structure beyond it on the thing of the 
substrate 2 of the card 1 applied to the transparent area 3 at least, there may be various the 
methods of application, the way one type of the method of application of a compound hologram 
seal applies a compounded compound hologram seal beforehand to one side of the substrate 2 - 
- or it is a way applied one by one, and hologram bodies are laminated anyway as a result. 
Another type of the method of application of a compound hologram seal, or [ whether each and a 
hologram seal are laminated to rear surface both sides of the substrate 2, or that each and a 
hologram seal are laminated to the outside of the substrate 2, and the inside side (= inside) ] — 
or, It is the way of laminating to both sides of the middle sheet which does not face the outside 
of the substrate 2 of the card 1 which takes a multilayer laminated structure, and hologram 
bodies have opened and piled up the interval as a result. In the multiplet structure beyond 
threefold structure, for example The hologram seals A and B. And in the case of the threefold 
structure of C, the two hologram seals A and B of each other are laminated, C which remains 
may open and pile up the interval in the two front hologram seals A and B, or hologram seals 
may be independently laminated by three places of the rear surface of a card base material, and 
an inside. 

[0046]When laminating the hologram seal 4 to the transparent area 3 of the substrate 2 of the 
card 1 and the hologram seal 4 is a reflection type thing in this invention, since the boundary of 
the transparent area 3 and the hologram seal 4 is clear. It can become trouble when considering 
the design which harnessed the transparent area 3 of the substrate 2 of the card 1. For this 
reason, to make not conspicuous the boundary of the transparent area 3 and the hologram seal 4 
may be desired. 

[0047]In such a case, light reflex nature is so high that it goes the optical reflex layer of the 
hologram seal 4 to a center section, Conversely, an optical reflex layer with the gradation that 
light reflex nature falls, so that it goes on the outskirts, Or it is [ the optical reflex layer which is 
not uniform / to form ] so good to form an optical reflex layer with the gradation that light reflex 
nature falls etc. that only the periphery of the hologram seal 4 goes outside gradually, and light 
reflex nature in this way, For example, since the boundary stuck even if the hologram seal itself 
used the thing of the outline with a clear rectangle etc. since the visibility of the surrounding 
hologram image fell becomes ambiguous as the circumference, it is preferred. [ of the hologram 
seal 4 accompanied by the optical reflex layer to which light reflex nature is low ] 
[0048]The substrate 2 of the card 1 has a laminated structure of two or more sheets in many 
cases, and usually has the structure where overcoating sheets, the core sheet of two sheets, 
and the sheet of four sheets of overcoating sheets were laminated from the upper part, in many 
cases. Of course, it does not need to be limited to the laminated structure of four sheets, one 
sheet, two sheets, or three sheets may be sufficient, and they may be five or more sheets. If in 
the case of the laminated structure of two or more sheets it constitutes so that a raw material, 
thickness, etc. of each class may become symmetrical in a thickness direction, the camber of a 
substrate, etc. cannot occur easily. If it is a case of four-sheet composition, up-and-down 
overcoating sheets are made into the same raw material and the same thickness, and its core 
sheet of two sheets is also the same. 

[0049]As a raw material of the substrate 2 of the card 1, polyvinyl chloride, polyester, The 
independence of the sheet of resin, such as polycarbonate, polyamide, polyimide, cellulose 
diacetate, cellulose triacetate, a polystyrene system, an acrylic, polypropylene, and polyethylene, 
or the layered product of the arbitrary sheets chosen from them can be used. When heat 
resistance is required, sheets, such as blended resin of amorphous polyester resin, amorphous 
polyester resin, and polycarbonate resin, can also be used as a raw material of the substrate 2. 
Since the substrate 2 which consists of the above-mentioned raw material needs to make at 
least a part transparent, a transparent thing is usually used for it. 

[0050]Although the thickness of the substrate 2 of the card 1 changes also with construction 
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material, the ranges of it are usually 10 micrometers - about 5 mm. The thickness is 0.76 mm 
when the substrate 2 shall be based on an ISO standard especially in the case of a magnetic 
card. In the case of the usual card, a 280-micrometer-thick white PVC sheet is used as a core 
sheet Also in [ the substrate sheet (total thickness of 0.76 mm) of 4 lamination which puts a 
100-micrometer-thick transparent PVC sheet on a two sheet pile and its both sides as 
overcoating sheets, respectively, and laminates this with heat pressing etc. is used, and ] this 
invention. It may be the same if a core sheet is constituted using a transparent sheet. 
[0051]The substrate 2 of the card 1 has methods, such as printing, paint, and vacuum 
evaporation, in order to form the transparent area 3 and the opaque portion 5. Printing is suitable 
for formation of the transparent area 2 of pattern state as shown in drawing 1 . Or the 
transparent area 3 of pattern state can be formed also by sticking a mask in the part used as 
the transparent area 3, and painting, or vapor-depositing (= mask deposition), and forming the 
opaque portion 5. It is good also as "colored transparence" which colored the transparent area 3 
by performing printing and paint also to the transparent area 3, or vapor-depositing very thin 
thickness so that it may state also later. 

[0052]In order to form the band-like transparent area 3 as shown in the substrate 2 at drawing 
2, it is possible by coating besides printing or mask deposition. 

[0053]As shown in drawing 3 t in order to form the gradation section 6, printing is suitable for the 
substrate 2. It is because concentration will fall if the halftone dot formed by printing becomes 
small gradually, or the sheet which constitutes the substrate 2 — dipping (= immersion) — if it is 
immersed in dyeing liquid and pulls up to an opposite direction after that by law, since the 
amount of dyeing is different, when the size of dyeing concentration arises, the gradation section 
6 may be formed by the difference in immersion time. When based on vacuum evaporation, the 
gradation section 6 may be formed by adjusting the time when the substrate 2 is exposed to the 
substance which evaporated by vapor-depositing moving a mask etc. In order to form the 
transparent area 3 as shown in drawing 1 or drawing 2 so that a boundary with an opaque portion 
may become gradation, it is based on printing, and also a boundary can be formed in the shape of 
gradation by floating and vapor-depositing a maisk. 

[0054]Although the opaque portion 5 may be printed in the substrate 2 of the card 1, proper 
printing of the design etc. which were decided for every kind of card besides characters, such as 
a name of the card 1 and an item of the term of validity, is also usually performed. If it is in the 
upper surface or the undersurface of the substrate 2, or the substrate of four-sheet 
composition mentioned above, a place desirable although printed is between overcoating sheets 
and a core sheet (though natural, it is in two directly under both the surfaces), and can be 
chosen arbitrarily. 

[0055]In this invention, since the substrate 2 of the card 1 has the transparent area 3, it can 
print to the transparent area 3. If the whole substrate 2 of the card 1 is transparent, all the 
printings may be performed to the transparent area 3. Printing performed to the transparent area 
3 is a little inferior in the visibility of performed printing compared with the case where a printing 
ground is opaque. Therefore, it is good to raise the point size of the character to print, and to 
enlarge a character, or to print by hue with high visibility. However, a character may be printed 
with a transparent colored invisible writing ink according to design necessity, and the opaque 
portion described previously may. be printed with a colored invisible writing ink. 
[0056]It has formed in the substrate 2 of the card 1 in many cases with the embossed character 
which came up by embossing and formed the name of the peculiar number for every one card, 
the term of validity, and a card contractor, etc. When this embossed character deals with a 
credit card using an imprinter, it makes it possible to copy the peculiar number of a card, etc. on 
a check. Formation of an embossed character uses an embossing plate for the substrate 2 of the 
card 1, and is performed heating and by pressurizing. In the usual card, what is called tipping 
colored the crowning of the embossed character 4 is performed in many cases in order to 
improve the visibility of an embossed character, but when a transparent feeling wants to 
improve, it may exclude. 

[0057]It is provided in it to the extent that a magnetic recording layer may certainly say to the 
substrate 2 of the card 1. By the hue of the magnetic material included, even if it is common to 
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color it dark brown as for the magnetic recording layer and a substrate is all in an opaque 
common card, it serves as restrictions on a design. When making transparent some or all of the 
substrate 2 of the card 1 as in this invention, since it becomes opaque, the portion which has a 
magnetic recording layer at least serves as limitations on a design too to increase the rate of 
the transparent area 3. 

[0058]It is good to cover with the coloring layer which give the same color as a magnetic 
recording layer, and makes not conspicuous the zone which adjoined the magnetic recording 
layer as a policy for this, or can conceal a magnetic recording layer, and to conceal. It is also 
possible to use a transparent magnetic material as other policies. 

[0059]As a memory measure which can be replaced with a magnetic recording layer, there is a 
zone for an IC chip and optical record. Since these are not transparent, either, it is processed in 
design whether those existence is shown as they are. Since the latter has metallic luster, the 
circumference can be made not conspicuous by surrounding with a metaled thin film by vacuum 
evaporation etc. 

[0060]What is called the sign panel which performs the autograph signatures of the holder of the 
card 1 in the substrate 2 of the card 1 is usually formed in the rear face in many cases. A sign 
panel is the resin layer which scoured the good extender of ink absorbency, and when it usually 
originates in an extender, it is assuming white in many cases and such a sign panel is laminated 
by the transparent area 3 of the substrate 2 of the card 1, its a possibility of spoiling the 
transparent feeling of the card 1 is large. For this reason, an extender with a rate of optical 
refraction equal to the resin which constitutes a sign panel is chosen, and a transparent feeling 
is raised, or another means is provided. For example, what is necessary is to read what signed 
another paper and was once got from it, and just to transfer it with a sublimation transfer 
method to a transparent resin layer, since transfer of the autograph signatures by sublimation 
transfer is possible although it chooses resin. 

[006 1]A mug shot may be formed in the substrate 2 of the card 1 when the card 1 is used as an 
ID card especially a license, or an identification card. In the meaning which secures the visibility, 
although the direction of a mug shot whose ground is not transparent is preferred, since it can 
place on a blank paper and can check even if transparent, it may be formed in the transparent 
area 3 from the whole design balance. 

[0062]In this invention, as optical diffraction structure which can be used, Are a hologram 
typically, for example, a plane hologram and a volume hologram can use them, and as an example, 
A relief hologram, an Lippman-type hologram, full NERUHOROGURAMU, A fraunhofer hologram, 
a lensless Fourier transform hologram, Laser reproduction holograms (image hologram etc.), a 
white photo-regenerating hologram (rainbow hologram etc.), A color hologram, a computer 
hologram, a hologram display, a multiplex hologram, a holographic stereogram, a holographic 
diffraction grating, etc. are mentioned. 

[0063]Fundamentally, such optical diffraction structures consist of the optical diffraction 
structure layer (if it is a case of a hologram hologram layer) and the adjoining optical reflex layer 
which were processed into the optical diffraction structure formative layer, and were formed. As 
a material which forms these optical diffraction structure layers, Thermoplastics, such as 
polyvinyl chloride, an acrylic resin (an example, PMMA), polystyrene, and polycarbonate, 
Unsaturated polyester, melamine, epoxy, polyester (meta) acrylate, Urethane (meta) acrylate, 
epoxy (meta) acrylate, polyether (meta) acrylate, Polyol (meta) acrylate, melamine (meta) 
acrylate, Can mix and use thermosetting resin, such as triazine series acrylate, respectively, and 
independence or the above-mentioned thermoplastics, and thermosetting resin further, The 
thermoforming nature substance which has a radical polymerization nature unsaturation group, or 
the thing which added the radical polymerization nature unsaturated monomer to these, and was 
made into ionizing radiation hardenability can be used. In addition, photosensitive materials, such 
as a silver salt, dichromated gelatin, thermo plastics, diazo light-sensitive material, photoresist, a 
ferroelectric, photochromies material, thermostat clo mix material, and chalcogens glass, etc. can 
be used. 

[0064]Optical diffraction structure can be formed by the method of the conventional known 
using the above-mentioned material. For example, in recording the interference fringe of a 
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diffraction grating or a hologram as relief of surface unevenness. A diffraction grating and an 
interference fringe use the original edition recorded in the concavo-convex form as a press die, 
The coating liquid for said optical diffraction structure stratification is applied by the gravure 
coating method, the roll coat method, the bar coat method, or other means on the protective 
layer of the lamination layer sheet which laminated a detachability layer, a protective layer, etc. 
in order on the sheet shaped based material if needed, A coat can be formed and the irregular 
pattern of the original edition can be reproduced for said original edition in piles on it by [ of a 
heating roller etc.,] carrying out heat crimping of both by a means suitably. When using a 
photopolymer, after coating a photopolymer similarly on the protective layer of said lamination 
layer sheet, said original edition may be reproduced by irradiating with a laser beam in piles. 
[0065]Thus, the method of recording the interference fringe of a diffraction grating or a hologram 
on the surface of an optical diffraction structure layer as relief of surface unevenness is 
preferred at especially the point that has mass production nature and can also make cost low. 
The thickness of such an optical diffraction structure layer has the preferred range of 0.1-6 
micrometers, and its range which is 0.1-4 micrometers is still more preferred. 
[0066]When the interference fringe of a diffraction grating or a hologram is recorded on the 
surface of an optical diffraction structure layer as concavo-convex relief as mentioned above, in 
order to raise the diffraction efficiency, it is preferred to form an optical reflex layer in a relief 
surface. 

[0067]If a hologram will be got by reflection type optical diffraction structure and the 
representation target if metal thin films, such as aluminum which reflects light, are formed in a 
relief surface as an optical reflex layer, and a transparent thin film is formed in a relief surface, 
they will be transparent type optical diffraction structure and a thing from which a hologram is 
obtained typically. It can be suitably chosen according to the purpose a reflection type or 
transparent type any are used. When it is an optical reflex layer which is transparent although it 
is necessary to turn an optical reflex layer to an opposite hand with the observation side of an 
optical diffraction structure layer when using an opaque metal thin film as an optical reflex layer, 
an optical reflex layer may be turned to any. What is necessary is in short, just to arrange the 
laminated structure by which the optical reflex layer was laminated by the relief surface of the 
optical diffraction structure layer to direction where optical diffraction structure (typically 
hologram) is in sight from the observation side. When printing is performed to the lower layer of 
an optical diffraction structure layer, it is required to have permeability in the meaning which 
secures these visibility, and it is preferred to use a transparent thin film. 
[0068]When forming an optical reflex layer with a metal thin film, Cr f Fe, Co, nickel, It is 
independent, or metal, such as Cu, Ag, Au, germanium, aluminum, Mg, Sb, Pb, Cd, Bi, Sn, Se, In, 
Ga, or Rb, those oxides, or those nitrides are combined and formed. Especially among these, 
aluminum, Cr, nickel, Ag, or Au is preferred. When forming an optical reflex layer with a metal thin 
film, it is based on thin-film-forming methods, such as a vacuum deposition method, sputtering 
process, and the ion plating method. 

[0069]As construction material of an optical reflex layer, the continuous thin film of the 
substance in which a refractive index differs from an optical diffraction structure layer is also 
mentioned. Although the thickness of a continuous thin film should just be a transparent region 
of the material which forms a thin film, its 100-1000 A is usually preferred. As a method of 
forming a continuous thin film in a relief surface, thin-film-forming methods, such as a vacuum 
deposition method, sputtering process, and the ion plating method, are mentioned. Although a 
continuous thin film may be larger than an optical diffraction structure layer or the refractive 
index may be small, it is preferred that there are 0.3 or more differences of a refractive index, 
and it is more preferred 0.5 or more and that there are 1.0 or more differences. 
[0070]As a continuous thin film with a larger refractive index than an optical diffraction structure 
layer, ZnS, Ti0 2 , aluminum 2 0 3 . Sb 2 S 3 , SiO, TiO, Si0 2 , etc. are mentioned. LiF, MgF 2 , AIF 3 , etc. 
are mentioned as a continuous thin film whose refractive index is smaller than an optical 
diffraction structure layer. Since the transmissivity of light is comparatively small when thickness 
is 200A or less, though it is transparent, it can be used as an optical reflex layer. The layer of 
the transparent synthetic resin in which a refractive index differs from an optical diffraction 
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structure layer, for example, polytetrafluoroethylene, polychlorotrifluoroethylene resin, polyvinyl 
acetate, polyethylene, polypropylene, and polymethylmethacrylate can also be used for an optical 
reflex layer. 

[0071]lt is almost the case to laminate an adhesives layer in the meaning which secures an 
adhesive property with adherend in the optical diffraction structure unit which makes the 
minimum element an optical diffraction structure layer and an optical reflex layer. The 
construction material of an adhesives layer has a good adhesive property with an optical reflex 
layer, and what can be firmly pasted up also to the substrate of a card, etc. on the occasion of 
attachment of a hologram seal or transfer of a hologram transfer sheet is preferred. Specifically 
VCM/PVC system resin, vinyl acetate system resin, polyvinyl chloride acetate copolymer resin. 
Acrylic resin, polyester system resin, polyurethane system resin, polyamide system resin, a 
rubber denaturation thing, etc. are mentioned, what is suitable out of these can be used, 
choosing it suitably, and these are a simple substance or two or more sorts of mixed stock, Hard 
resin, and a plasticizer and other additive agents can be used if needed, adding. In addition, the 
binder of a polyacrylic ester resin system or a rubber system may be used. 

[0072]The adhesives layer formed with the above materials uses the above-mentioned material 
as solution form coating liquid, and can usually form it by applying this by a roll coater etc. and 
drying. Adhesives layer thickness has the preferred range of 0.5~5 micrometers, and its range 
which is 1.5-3 micrometers is still more preferred. 

[0073]It is preferred that the thickness as the whole also including a protective layer is formed 
at 8 micrometers or less depending on an optical diffraction structure layer, an optical reflex 
layer and an adhesives layer, and the case in the case of which [ of a hologram seal and a 
hologram transfer sheet ], and 6 micrometers or less are still more preferred. 
[0074]A protective layer may be formed in the top layer (it may be the following layer when 
formed by transfer.) of a hologram seal when the hologram seal 4 is stuck on the outermost 
surface. A protective layer protects the field suitable for the outside of the optical diffraction 
structure unit typically, and the resin which has transparency, abrasion-proof nature, abrasion 
resistance, heat resistance, chemical resistance, resistance to contamination, etc. is suitable. 
[0075]As such resin, it is mentioned by ionizing radiation curing type resin and, for example 
specifically, Polyurethane acrylate, polyester acrylates, epoxy acrylate, Polyether acrylate etc. 
may be mentioned, in order that these may adjust viscosity or crosslinking density to each 
prepolymer, many organic functions or a monofunctional monomer may be added, and it may use, 
and a publicly known photoreaction initiator and a sensitizer may be added and used if needed. In 
addition, ionizing radiation curing type resin of polyene / a thiol system, etc. are excellent in 
abrasion resistance, and can be used preferably. 

[0076]Additive agents, such as a surface-active agent, a spray for preventing static electricity, 
and an ultraviolet ray absorbent, can also be further added to resin for forming a protective layer 
if needed. It is good to add a little waxes etc. in the meaning which secures surface slide nature. 
The method of providing a protective layer adds a diluent or a solvent to resin for said protective 
layer formation, After mixing or distributing, producing the coating liquid for protective layer 
formation and applying by various publicly known roll coating methods or a gravure coating 
method conventionally, resin can be stiffened by UV (ultraviolet rays) exposure or EB (electron 
beam) exposure, and a protective layer can be formed. When an organic solvent is added to said 
coating liquid, it is good to perform hot air drying for removing an organic solvent first after 
spreading, and to harden resin by the exposure of UV or EB subsequently. 

[0077]As for the thickness of such a protective layer, it is preferred to use the range of 0.5-4.0 
micrometers. When the thickness of a protective layer is less than 0.5 micrometer, since the 
thickness which sufficient abrasion-proof nature and abrasion resistance are not obtained, and 
exceeds 4.0 micrometers does not have enough necessity for a certain reason and has rather 
increase of the thickness of a hologram seal, and a possibility that magnetic recording and the 
reading characteristic may fall, its abrasion resistance is not already preferred. 
[0078]By the way, the hologram seal 4 can be colored using one which constitutes the hologram 
seal 4 of resin layers. Coloring is performed by carrying out by coloring resin or painting in 
coloring paints by using a color or detailed paints. Although it has a reflection type hologram seal 
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and there may be a type which can observe a separate hologram image from for two way types 
in the compound hologram seal of the multiplet structure which has dual structure or the 
multiplet structure beyond it, In this case, although both hologram seals may be colored the 
same color, by coloring it a mutually different color, greatly different appearance can be given by 
a rear surface, and it is desirable. 

[0079]In the point called variety of appearance, it can print in the proper position of the 
hologram seal 4, and signs that it was printed, a character, and the synthesized appearance can 
also be given. Since this printing laps with a hologram image and is in sight, in order not to spoil 
the visibility of a hologram image, it is preferred for a coloring invisible writing ink to perform or 
to form a small character and pattern by a very thin line. 

[0080]In respect of the variety of appearance, each size may be changed in the compound 
hologram seal of the multiplet structure which has dual structure or the multiplet structure 
beyond it, and when two or more hologram images lap and appear from one way especially, 
change can be attached. For example, if the 1st hologram image of the size of the substrate 2 
whole of the card 1 is formed as a transparent type, and the 2nd hologram image is too formed in 
the position of the hologram seal 4 as a transparent type and is laminated in it in drawing 1 . Two 
hologram images lap and appear in the position of the hologram seal 4. 

[0081]If it uses that a volume hologram can be easily seen on a dark color, the 1st above- 
mentioned hologram image is made into a volume hologram and the opaque portion is made into 
the dark color, In a dark-colored portion, the picture of a volume hologram is in sight, and in the 
position of the hologram seal 4, the visibility of a volume hologram falls, a transparent type 
hologram image is conspicuous, and it can be visible. 

[0082]As stated above, when this invention is applied to a credit card or a card like a banking 
card, it is worthy, but. As a bond in which there is same value also in an identification card, and it 
may stick on a booklet still like the sheet like an admission ticket to an examination, and a 
passport, and security of fire prevention, disinfection, or fire prevention and a sanitary grade are 
shown also except these cards, Or the bond of having taken a measure for the reason, etc. are 
suitable for applying to the information recording medium which has a certain information. 
[0083]In uses other than a card or a card, since a glass plate also has transparency, it can be 
used as the substrate 2. 

[0084]As a hologram image in this invention, it can be considered as the above-mentioned object 
and the picture doubled with the use and the purpose, and the sign and character expressing a 
required meaning can be included freely. The hologram image itself asks for a hologram 
diffraction grating by calculation in addition to photography of thing, or. From the two- 
dimensional or three-dimensional image data obtained from the digital image incorporated with 
the digital camera, or computer graphics, it may create by proper means, such as holographic 
stereogram art. 
[0085] 

[Effect of the Invention]Since not only the appearance from a side front but the appearance 
from the back side must be taken into consideration when trying unjust forgery and alteration, 
since the picture by optical diffraction structure can be recognized visually from rear surface 
both sides according to the 1st invention, the information recording medium whose difficulty of 
forgery and alteration increased can be provided. According to the 2nd invention, in addition to 
the 1st effect of the invention, since the whole substrate is transparent, the visibility from the 
rear surface of optical diffraction structure can secure enough, and can provide the information 
recording medium of the appearance which is not in the former. According to the 3rd invention, 
since the boundary of the opaque portion of a substrate and a transparent area does not 
become a clear line in addition to the 1st effect of the invention, when an opaque portion must 
be formed, a transparent area can provide the information recording medium formed comfortable, 
according to the 4th invention, in addition to the 1st effect of the invention, the information 
recording medium which can laminate an optical diffraction structure object with the formation 
method of a certain optical diffraction structure object from the transcription mold or label type 
former can be provided. Since the optical diffraction structure object is formed [ according to 
the 5th invention ] in the inside of a substrate in addition to the 1st effect of the invention, if 
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compared with the thing of the 4th invention, the time and effort to cover is after lamination of 
an optical diffraction structure object, but. The lamination of an optical diffraction structure 
object itself can provide the information recording medium which can be performed with a 
certain formation method from the former. Since optical diffraction structure consists 
[ according to the 6th invention ] of one optical diffraction structure unit in addition to the 1st 
effect of the invention, the information recording medium which can be performed with the 
conventional formation method can be provided except manufacture preparing the substrate 
which has a transparent area. Since optical diffraction structure consists [ according to the 7th 
invention ] of dual structure of two optical diffraction structure units in addition to the 1st effect 
of the invention, The information recording medium of the appearance which is not in the former 
that the double picture by optical diffraction structure is in sight from front, back, and both sides 
with the raw material of an optical reflex layer, or a separate single image appears can be 
provided. According to the 8th invention, since optical diffraction structure is the multiplet 
structure which three all become from a transparent type optical diffraction structure unit in 
addition to the 1st effect of the invention, the information recording medium of the appearance 
which is not in the former that the Mie picture by optical diffraction structure is in sight from 
front, back, and both sides can be provided. When according to the 9th invention optical 
diffraction structure is the multiplet structure which three all become from a transparent type 
optical diffraction structure unit in addition to the 1st effect of the invention and the optical 
reflex layer in one of optical diffraction structure units moreover has opacity, A visual 
recognition direction is divided for two way types, and if there is optical diffraction structure 
which is in this side rather than the optical reflex layer which has one picture which looks 
common, and opacity from each direction, the information recording medium which can see the 
picture can be provided. Since the optical reflex layer of both [ in / in addition to the 1st effect 
of the invention / the optical diffraction structure unit of one of two phase next door **** ] is 
opaque according to the 1 0th invention, There is no picture which looks [ set / it / to the 9th 
invention ] common from both sides, if optical diffraction structure is in this side from it with the 
picture of the optical diffraction structure object accompanied by an opaque zone, the picture is 
in sight and the information recording medium which can see a different picture as a result can 
be provided. Since transparent coloring of the transparent area of a substrate is carried out 
[ according to the 1 1th invention ] in addition to the 1st effect of the invention, the information 
recording medium which at least a part of picture which an optical diffraction structure object 
brings about colors, and appears can be provided. Since at least one of the optical diffraction 
structure units is colored [ according to the 12th invention ] in addition to the 1st effect of the 
invention, the information recording medium which the picture which an optical diffraction 
structure object brings about colors, and appears can be provided. According to the 13th 
invention, in addition to the 7th effect of the invention, the information recording medium which 
is colored the same color or a different color and appears as for each picture of visible-ray 
diffraction structure from both sides can be provided, since one of each of visible-ray diffraction 
mechanism is colored [ according to the 14th invention ] by the same color or a different color 
from each rear surface side in addition to the 9th or 10th effect of the invention, The information 
recording medium which is colored the same color or a different color and appears as for each 
picture of visible-ray diffraction structure from both sides can be provided. According to the 
15th invention, in addition to the 6th - the 14th one of effects of the invention, the information 
recording medium by the pattern having been added per optical diffraction structure which has 
more complicated appearance and whose difficulty of forgery and alteration increased can be 
provided. According to the 16th invention, the card provided with the 1st - the same effect as 
the 15th one of inventions can be provided. According to the 17th invention, the optical 
diffraction structure object provided with the effect same in the 7~10th either or the 12-1 5th 
ones of inventions can be provided. 
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* NOTICES * 

JPOand INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view of the card of working example of this invention. 

[Drawing 2] It is a top view of the card of other working example of this invention. 

[Drawing 3] It is a card top view of another working example of this invention. 

[Drawing 4] It is a sectional view of the hologram transfer sheet used by this invention. 

[Drawing 5] It is a sectional view of the hologram seal used by this invention. 

[Drawing 6] It is a sectional view of the card of working example of this invention. 

[Drawing 7] It is a sectional view of the double hologram seal used by this invention. 

[Drawing 8] It is a sectional view of the Mie hologram seal used by this invention. 

[Drawing 9] It is a figure showing how to pile up the hologram seal of a transparent type and an 

opaque type. 

[Description of Notations] 

1 Card 

2 Substrate (2a; overcoating sheets, 2b; core sheet) 

3 Transparent area 

4 Hologram seal 

5 Opaque portion 

6 Gradation section 

7 and 1 1 Hologram seal 

16 Optical diffraction structure layer (hologram layer) 

17 An optical reflex layer 

18 Adhesives layer 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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[Drawing 9] 
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0^^T*U*ft<o?fif*ftit^»»3«:*L, - 
oa9J3B5>3 (4, HU£it£^;fr2 0±T/^ftO-+ftO 

tv^o aeo-c*- Kio**t2(4. ±^«b^2^»* 

5. «IH»fl*3. fiitrikfeT^awa^SOHo^ 

T^ ? OTr^otU^ 0 4fc, »9i«*3**«R 
O^-g-CftfUf. £**>»«r»LT\ ^-K10^#2 

[0 0 14] *n^Ay-;MOM^ sfcn^vA 
v-^OffiHUM LT*>, HI 1 U^tt^Otra^T* 
^ o ^n^7Av-;M O— SfPA** - K 1 O^^t 2 
W»»3Uffi«LTv»*Liir % »^8»li^«938*5 

[0 0 15] EI3tci3V^T> K10S#2(i, H3 

*>^, «<>^mio»»j4aw«»-3-e*o, ^32 
***&m. EP*>**aa»** , «x.tf3J3i±i:, r<* 
ni-e{4aa«***o »c2v»r< K^tti o , a«ti 

[0 0 16] EI 3 i:fiv»t, *nr^A v-IU4 J4^ -E- 

US fcri*oT!tW LT*oT<> 4v* 0 ^o^7A*>-^ 
OJg«(4. d 1 ^S2 *?IfflLT|fe^L/cco^IWl^ x fi£ 

T(4, *Oi$jfttt(4fl£Ti-* too, ^*^T-'-'>3>gC 
*iILT03Stl,(4prHgT^^)OT% A ->-;u 4 

^aW8&3i:iir<-»tfl:lU&<, ^v-f-v 

t^tu^o Sot, $ratt:^n^ ra^j t 

(4. ife8Wt*oai8lJSA*r< [£^Ck*^trOI4 
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%mtSfr\ &$M**Ift% SK03j|ftJK itLt^t 

two c t iz-f&o 
[0 0 17] il^i2Cf L/:^- Kl U.fcv> 

tfLT<£>£#\ (50 ^ ^)^^* 7 f - v 3 > ^ t L t 

[0 0 18] **wui3v»r. d>fc< fct-«i:aw« 
5rSrW1-&2£*tfcid\ **toi-^T^WT**>^ tot 
#tr 0 L^L&ri*^ *- K l izumsix h 7 4 -fi)Hi w 

[o o 1 9] tzfz. m9m**2>*/mRL*) nnm&i: 

»fc LTIi, Witf, #P3¥5 - 8 8 2 8 3 # 
BUT 9-160173 *fi*L L < 2 0 0 0 - 

1 1 3 4 4 6^^UiS»SttTV^34^14 7 — «Mfc 
C o^OMtt y 9M8tt 

[0 0 2 0] &±<D£ i &mtf2 Hii. *n?^Av- 
m^-T^o fcC^-C, ,tn^7Ay-;M(i, &fctfyltZ 

Lxmm s *tfc#ESttt« <t «r*/j%RoR* t -r * * n 

&^-t)K m±%ttmzmmfo£mttLx*v 40 
mmtt. **y7^w{httrtzft%nztiz£t)*v 

**J«. *>L<<±tt##J»fe4SB&*^rSB-c*-6o fcfc. 

[0 0 2 1 ] ^n^7Ay»;M(:it &TF ItZtRJR-t & 

TCgULT, g?It7^^It^44o 04 50 



#53 2001-315472 
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<ix Sift:[:,tD^7^'>-i^Siftt40(: 
ffl^f?We?lO + n^7 A v-^OBfMHI^^i-t 

■ v- M***H 2 iz&^^frh, fl]Sj£lf 1 

4, («git*4*^U4) 15, * 

D ^Ail 6, *5lttt«l 7, ^JiVS^MV (il 
#ti. !&£Mg*SiJJB) 1 8 ^CcomufRJi Lfc i><vx$> 
&o mxii, M^^J:oi:, v-H*itfl2t 
te^S 1 3 t tllLtJtv^i-S^ &^<Dmx$>tn£ 
>- M*^*tl 2 i3£^/i 1 3 fcfi»«LfcflW»l 1 
-e**o CfUJ:^ IfttfflU:*::. , 
1 8, 7tJR*M4S 1 7, ^n^7Afl6, 

•7-115, tzxvmmmi 4<n&m&mznmLtz>b 

[0 0 2 2] 13 5 (J. 8f#i:*P^9A ->-^*a6# 
7^^1<7) + n A 1 1' 

^7A116, *R#ttM 1 7 S *5<tlK«»#JJl (M 

^n^*7A7^^ 1 T £&oT. ^-oo^^t 
*n^v/*-> — ;u (=7^;i/jj(7)^n^7A 
->-;u) 4tftt^ftt*o :c07^lo^n^7 

*SiJ® 1 8 . 7feS*f141 1 7> ^n^7Afi 6, ioi: 
[0 0 2 3] ^n^7^'>-^4(±, te¥ffl-C&*7K 

tf> aw* t ^ «:»{ l r««t 4 ; i #tat*a o 

D ^^il6, £3<fc ^SltltJa 1 7 **/MKOK* 
tt4*D^7A*tt*P>i4*n^7Aft^ il* 

[0 0 2 4] *n/7Ay-;M^, # - K 1 2 
i:OTt4i:ii, I#2 O^MIK»JB-r* % tL<li« 

ytffi^, +n^7Ay-;^S#2«n7 p 7Xf 
S(Z«toT^- K 1 ^afett2 tlKtt*0^«<>^WU 
[0 0 2 5] HI 6 ( a ) & «£ cK ( b ) (±, * n a -> 
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-/U4£, ii- vi <r>&&2 \zmmir tz<r>ftm. 
WtSttOt, [16 (a) iSctO* (b) Ov^-TttUii 
v»T4^D^7Ay-iM £ LTti> ±!E Lfc<£^M<7) 

* ff «: *Ht & £ *!> <0 Jl a*#g-C * £ ^\ £JW 
[0 0 2 6 ] 06 (a) U45V»T(i^ *n^^Av-;u 

[0 0 2 7] 06 (b) K^Tti, ^n/ 7 Ay-il/ 
(C^^(igfi) 1 3 (4Tii<7)#- K2£#2 b fc± 

(±. Zl#C<Or7T x- h ZtiOt-/<-y-h 

h <h oration ^7 A y-^*8ffinoi:aLt^ 
[0 0 2 8] 0 6 (a) UiJlt4*n^7A v-)U 1 3 

W^i< tt-a, ietft:, 06 (b) ui3it& 

* n / 7 A y - ;H 3 O±T<0^«r < t t -»l±. Mm 

f£-C£>£ 0 £^9<7>ti, fStC 06 (a) &£Z>* (b) 

m-?Z>t, TIi:*n^7 AHO**-*-***^ a® 
1 6 t ^O^fficOTfeRI+tt® 1 7 o« § U J: *) , * n ^ 

7&oTf^snfc7feR«*H4iB 1 7C0«S(I J: •) , & L 
[0 0 2 9] ±ffico £ n *D^7Av-iH3 

[0 0 3 0] 0 7 (a) - (c) it, A 
i-^Xtoti-m.m&t LTffflf^FgO+D^7Aft: 
cOffl&Tjrtkor, 07 ( a) (CTjrtitfXi, ± 

MflM 14, 7*7 1 5 , ^D/ 7 Af 1 

6, jta«ttt«i 7, tezxf&mmm ami*, mf&m 



(6) #BH2 001- 315472 

<7U. Sffflil8 0TB^ jfcRttttEl 7 a. *n 
^'7AH6a, 7 7>f7-i 15a, &±l$W&M 1 
4 a <7)§5^ii:f 8 2 0 + n ^7 A y-;H 3 

a tmnmLtzi><vx*$>2>o **osmmmi 1 8 \u m 

1 & X irm 20-tD^ 7 Av-)H 3 . teXtfl 3 a <7) 
v»i*tL3K t L < liS»Cft*t^o 0 7 ( a) UtfL 
"SfSit^tE^* n^ 7 Av-iKi, 0 4 liTjct «fc ^ 
^|e?I(7)* n ^* 7 A y - ;H 3 ^Zftili L , &*C0 

□ 'tn^7 Ay-iUi, PSO.tn^7Ay-y^ 
«*^J^ 1 8 4r4f^fc<E¥v- h t , }#*3JJ1 1 8 *R 

7Ay-;l/^fo]^v^otIio^t^t*l)o 
[0 0 3 1 ] 0 7 (b) U^-tZlK»aolj|^*n^9 
Ay»W, 0 4 f J; ^ iftffio* n / 7 A y- 

<o-r*& 0 corai:fS]^ufi^o^z:m^tom^^n 

I: ft § o Sft^Ott^* 0^ 7 Ay-JHi, 

0 7 (c) izfjx-fX 9 0 5 tc^i"^^;PMo^n^ 
7Ay-;H l' 0 4 C7K-rte¥M<7)^n^^ A 

>-;H 3^g?t^:i:(:J:oTM^-^ ? tl 
&o 07 (a) - (c) U^Lfc— SfltiSO^^ 

*K Sf#ta^nr7Ay-;K^StH 

[0 0 3 2 ] Jil±0»W-e(i. KSO^nT-^Ay-^ 

AMffiy-h^iSILT^L ^n^7AH£h*#t- 
L < iiSn-;^Zo$iL, ZtL^OZlo 
t L< ttffln-^oiWl^ +a^' 7 AfMffly 

[0 0 3 3] 04 (b) H^"t J: o >- 

H*«*tl 2C, (%R*1 5 (fijfit®^^^^) , jo J: 

fiKfflS^^n^^ AOCaaif+^-LT^n^vAJB 1 6 

IX. »10*ny 7 A#l 3 «r»ftLfc*. 7cS*t1± 
50 /f 1 7TIU, ^n^v AffJ/&fflJi£TiJf IT, 
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^orv^TU^o ) rtt4U^n/7Ail 6' 
fcU Ofl£!iffiU*R*htt« 1 7' ^filt, #2<0* 
n^A^n* ***U -fro*, 1 8 f £ 

MR-? 2> Z b iz £ *) y -Si:zoo.tn/7^ftl3, 

t5:tW*4o fcfc* -Jj^iGKM&m 1 7 14, it 
«)L<(i5FaWot*r*t-efcJ:<, 

[0 0 3 4] [17 (a) - (c) tC^i-0ljT-(i. 
7^11 6, 6 aOIIf*fimi;T-<> J:v* 51 

*tt£Jf 1 7 . £ J: £>* 1 7 a li. ( 1 ) W*fc t K*fS 
( = ^»9M**«-*-*) , (2) MSttaWffl (=58 
. (3) ^-fK^-^jRitffl-c. ffi^ 

[0 0 3 5] ±B (1) OM^ttR*fIO^Cii, 
tt#*n$r^A v-^o±B4J J:tTFffi^«)^ &*<n* 
v>r*it*a-cllB-e*, (2) on 

Ai(StB-c*So (3) 

otaBti, {^ot. ±e (2) 

[0 0 3 6] *n/7Ay-JHi, ZifgCE^ £ t 

ttiik^-Cl^o [28ti. Eo(0^D/ 7 Ay-^ 
13, 13a, ^J:^13b5I[:ifaT9SLf:=I 
fliiO't u U is — jjk'f' iOT\ ,100 8 
Tli:, ^ffi^)^n^7^v-^i, i4C^tJ;o^ 

<o*>. aaci=«*M*. t L<<±«**j*;gffl-f-*cfc 

[0 0 3 7] #*0*n^A>— ;uo^oft#(i. 

ifO+D^^Ay-^ 1 3 a (i«[6j # T*£> •} , f tJcO 
^ D ^V>-;H3 b *>*[□] EP*>. ±*<b« 
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[0 0 3 8] i^t E^ttl^n^7Ay-^ 
-r O 7t JEltte V T- * tl , AO^n^Ay-^Srii 

[ 0 0 3 9] ££^T, Hoj^JiO^ D^*7Ay-Jl/J| 

fc * RH :: ( i , * O Si g IJ T # * co * n ? ? u -> - a, o yfe JR 
(1) v»-rtiO*n^9 a v-^OTfeJRI+tte t)Jt^14 

(3) ^-Tii^offiBHO Mlo^n^7 a f>-;uco 

[0 0 4 0] ±fBOJ: ^ cnc^UJ: I). ( 1 ) «0 Jfc 

ifc (2) U<li (3) OJ:^ti7cJS:*f14§*« 
$ *L4 OT\ «»U»«tt7WSKr e *E*Ht» 

nr^HMu &±t>\ -xr fix v^muzmma 

[0 0 4 1 ] t/c, HoWJi^^D^7Ay-;UA, 

<tUv^ H9(i. «o^*n^7Ay-w^ 
40 liiWMt^^^ ( raWJ tf% ) . is XV* 

[0 0 4 2] [39 (a) H^t"^^i5V^T(i, ^n^'v 
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[0 0 4 31 09 (a) OtflT-li. ±^<b£& i: , — # 

x&^A\£^7j-(ijl.;L&<> ifc, C<O0i|<7>*><O$rT^*> 
M,4>£, **>T<0 PRSWJ U&<b*LTT7&»<bZZ#gO 

[0 0 4 4] fiP*>,-*E**1tll*«^a^-C<,, *ar5 

tffcWMO (2) , &.£i>" (3) lx.4t|^ 
miLh. itz, 9c\,zmftzWM<r> (2) , &£Zf (3) 

[0 0 4 5] ^:%Wt-iJV>T(±, *n^7A#fUi ! 
111 (=1*111) t tc. g-*, + ur^A->-;uS:fl|JB1-<5> 

tk <>l<i±. #1 o»mat t * * - k 1 <o*# 2 

(is BJHi«:Hl»7T*ftf>fLTv»*o HSfltSJil-hO^fi 
flliS^Uv^TIi, Wz.\£*a77 Ay-^A, B, 
O*CO=Sfl|ji<0W^-» lo^n^iy-d'A, 

HfflBflC, *n^ 7 Ay-)l.t'-j UiglJ* UffJf SttT 
[0 0 4 6] 3=5&9JKJ3V>-C, *D^5 Ay-;M 



(8) HK2 0 0 1 -3 1 5 4 7 2 

A >-;U4 75 ? S*taco<,cOT**^t#-g- > iS^SC7>3 fc* 
0 y 7 A y - JM ff)«f ^Sft-* 4 1 ft, 77 - Kl O 

**t2<ojie^gi>7>3 ***»Lfc-f^-f ym^tic 

[0 0 4 7] COJ: o *n^7A->-;U4c07c 

st-tf < is f *s#tt3j*eTi-* i t 4 y 7 f- -> 3 > 

10 i*Lfe7tR*H4S, tL<li*nr7Ay-^4<og 
■7 4 tr 7 T-*- -> 3 > * * L ft.WM'&m £ ffMt 4 

*K*Ht«*^ofc*n^9A->-*-4 II, HO* 

[0 0 4 8] *- Kl 0**f2(±, «ftO->- hWSi 
>-K Ztt«37->-K J: ^ -/<-->- 

^fAfWl: 44^0 11^4 4:, V ^ 

J0 [0 0 4 9] *-Kl<Oi#2(7)t#iLtl±, ^Uil 
K> -f'J-f ? K, -tr;un-^ v 7-tr- h, -fc^n-* 

e u > , rK'jxf u>4 t<Dmm<o •> - h <r>$.m, $> *> 

i>4:ti f T-|4, »JBHt*«S?*?*i.*»#', 

•7- ^#a& t .■}? >j * - * - h #sgco -r u > KttflM**> -> 

40 li, fct— WSraWfc-t-i'JZ-Rji***^-??. 

[0 0 5 0] *-KlOi#2<0f?li, *tglcj:oT 
tS4-^73 J , ifi-Sf, 1 0 ju m- 5mm|IJt<OtSffl-e* 
4, #CI«A- KO»*, S#2 «: I SOSHfrt-iW* 

4o Mftni]- Kcoi^^-, 2 8 0 // mOflfePVC 
->- h f77y- h t LT, a^ttift, ^OMtR5 
U-g-n-PttUg 1 0 0 ft mOitB^P V C •>- h 
-y-htLtiftt, Strux^fc'tcj: 4%St4 4 
50 »»SEOft#->- h (^-|t(??0. 7 6 mm) inm^h 
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(0 0 5 1 ] * - K 1 W**t 2 H, SW86» 3 t 

* -So 111 £o 'ft Oit^SBfr 2 <OffM 

UliEnW^SLT^^o £&W4, aW«Pi5-3 

3R«) LXT^WMfr5 ZMfc-tZZ ti:iot <£>, /v 

fxtc*>i£-<.&4-7U, it^SP^-3 U fcRlSU, SfctSSriiL 

[oo52i 2 c, si 2 n^-r ± t ftwttoawa 
#3 ui4* era, „L<ii7x^ifwi2 

[0 0 5 3] *#2tl, @3 IZTjk-t 4 0 l:^7f-y a 

frbX-bho *-Sv»(± x *#2 £»J&-t-i>->- -r 
-f yt:>y (=««) i£(C40, SHNftrtUiMrU 

n i 2 tc^-f 4 •? %i&wufr3 £T*mwm5rt<7>m 

3 >i:45«t o K (4, enfflt- 

^7f->3 'y^zWfSL-th z t &x& 
[0 0 5 4] Kl 03fe#2 K(4, 7RS938ltf}-5 & ftJ 

o^a^o^oti^N y<nmm.z't\,zdksbhthtz 

Sfl4, itt2<0±It L<(4TM/K ££(4, ffii&L*: 
E3*:ffiSt<Ol6*tt-*oTI4, v- h t v- 

•)> 8:igAzm9iLm2> a 

[0 0 5 5] #§&9J»C4}^Tf4, * - K 1 OStt 2 77 ? it 

(4, ?^x<vtpffli&mmid-3 izm-tm&i>i,& 0 mm 

Mfr3 \zfoi-Q\mii. (PfflTlk&TFmW&i&'kiz < 

r, m2titz&iw<7>m2.tei) t: g=F#z> 0 lot, epwj-t 
*X*o*<f y \-nz±.irxtti-kb <+*77\ tats 

[0 0 5 6] 77- K1«0 3£*t 2(1(4, *-K-ftrtW 
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*DIt- 4 ») r£ § tt5 L XWtfo L x. > x IC^Xfm 

- KSr^r > 9-zmm Lxm^mz, 

l*4t^**fi»±i:? Lk&Zt Z^mzlrZ, <> co 
T-A^ 0 i>^Xjt^:coffM<4, *-Kl<7)i#2C, 

[0057] *-kio«#2i: (4sa^fs»^*%-r t 
wor4^< h^m-thfix^z> 0 mt&imm&. 

r'Hf'f >±Oi6IJ£j£ 4oTV>4„ *f§?§lC4Jtt 
^4t(* > *- Kl £>*#2«9— SP>{> L < 

iS^l-^^OT*. jt^SB5}-3<7)»J-g-^^< LTt^ttU 
20 14, ^<4»)-fHf-f >±c0«l|*5j^Jii:=ar^ o 

[0 0 5 8] Z<7>tz*><7>?Tmt LTI4, {gAeSWUR 

i" 4 *\ i (4)8 ASflW t F.S.S5 L f# 4 fftl L 

ttm&m-tzz t i>*tntX'Z>z, 0 

[0 0 5 9] BftEMKft*>i>#«eimi:fc LT, 

^0 ^*<*tJ: I), ^WOWR-eHtrCtcJ: •) Hfc4< 
[0 0 6 0] fi—Y\ <T>mU 2 U(4, 77 - K 1 <7>^if # 

-f > +%«i±<o 4 ^frnrnfttm *> A^mm^xi, o 

iSB^SC^-3 icff^^tv^ t , 77 - K 1 (OimUg-iWsn 

nTS^tt7j^#v^ z<r>tztt>^ jtnmyrmrf-* << 

40 &m&i-zmmtmL\<*te'%mft&miRvxftwmz± 
ifz,A\ mv^&zfgcze mux, ammmzzzg 
mm&<r>$mii., mm£mxi><D<7>^ &w%®mmi<zft 
Lx°imx$>z><7)X'. -b., mommz&zLxnot: 

i«5ri«oT, Wfil^ci ivte^i-^^i-^ 

»4'4^o 

[0 0 6 1] 77 — K 1 <^^#2 12(4, 77 — K 1 7i f I D tj 

i4, mwMtf&i&ztiz z ttfhz> 0 mMm*. -e^ti 

50 A r . jS^T-*)o-C4, H^<7>J:t:iI<l£ LTSif27> J -5TH£ 
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[0 0 6 2] *»WUfev»r, Wffl-C*«*B»f»ai: 

Tii, l/'J-7tn^*7A > 'J y 7*7 > ^ d ^* 7 a , ^ 

X^7-')x»d^7A, U — if-|¥£*n^7 
A (< *-v*n^A&£r) , flft*»4*n^7^ 

>ta-^^n^7A, ^py7Afa7*l/^ 
f7*l/7n<tn^7A, ^n)'77^ynrl/t^ 

^n/77ry^M : f-iW*tt^iil)c 
[0 0 6 3] Cit?>o*iaflf«a(i. **«i:i±, *0 

(ffl, PMMA) , >f #'J*-#*-h4 

T * 'J K ^ S > 7^^- 

£?nA®Hf^>> t-^7Xf7^ y7'/M 
[0 0 6 4] *H««a»±. _tfEO*t#^fflv^r. 

^3X5:^7 tfTn- hit, n-^zr-hS. vK-rz-h 

8E»« v- hO(5IS|JB±U, 7tF4fj7-i|B|i(;3 
[0065] :OJ:9i:, SBDDdiOP >J - v £ LTE 
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W^*n/7^OT»»S:*iflf*ai(0«ffl(:E 

W«iU>. -OJ:-9&*iaW*jt«ORIS[JiO. 1 
-6am(0WffiL<, 0. 1-4^111081^1 

[0066] m&<D£n\,z±mviM&m<Dmffiizwa<D 

tLTEl flrfe^ * n $r v A * I L 

70 [0 0 6 7 ] Mltttit Lt, *S:R*fi-*r^^- 

^CIi'tn^7Affi^ii4i(7)t^4o RMS, & 

tftiS* OMSI k « SJtffl £ ffil i 1 £ * a f , J8W 

*»i:B*ny5A) J: o E«1-*i 

[0 0 6 8] «»Jll^^ftHtJlft3Bj«-f*4:ft(i, 
Cr, Fe, Co, N U Cu, A g. Au, Ge, A 
K Mg, Sb, Pb, Cd, BU Sn, Se, I 

*rjB*-*-4 0 -n*bO^ AK Cr, Ni, 

Ag, tl<(iAu^#C!(fJL^ 0 £JR«*-CjfcJR 

[0 0 6 9] ft£#14/f 0#g£ LT(±, %B«r«ac* 

J:v^f, 0 0-10 0 OAWiL^o ^sas 

o. 3Ja±**ct*«»t l<. £* f o. 5Ja±. stc 
[0070] %gi«rwjta j: tmm#±$i<*7&m$m 

tLX(±. ZnS, T i 02. AI2O3 . Sb 2 S3 , 
S i O. TiO, S i O2 Srf***»f <bft4 0 5fcE«ffll 

awiOBwsp^/hsv^amjmt LT(i % lif, m 

gFa , A1F3 Srtr* f *»f€>*L4 0 i/j, fS#2 0 
50 OAJJlT^lcii, 7toiSjfl^^JtRW/hS^^7t^, 
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mm x*> *) & # h itK^m tLTffflnct#r-i 

> , >; Yd tT V > , -if >; > ;w ;< ? ? ij u - J, co/f £ 
[0 0 7 1 ] *@W«:*«i3J:VftK#tt4lltft/jNRo 

9k-t i> m<*xmmmm ^fiit^ct t-x$> *> 0 # 

St, *«ttr-^*»re, ttf fc tf ^ ;u - mm. f - * #S 3- 

if bit. ZtibWfrbM-rz feO^SSiil^LTftffl 
t\ HtC^KItCT^- K U v > nTM^ -eolt&O 

[0 0 7 2] ±iEOJ: •? 4#fl--C»«S*L4**#J* 

So &&MI3<7>m2l±, 0. 5-5,i/m<5WffH 
<> 1. 5-3 jumOftHjJ'JEKSJt Lv> 0 
[0 0 7 3] *n^9Av-;K iJiD^nr? 

[0 0 7 4] *n^7Av-;U4* i *^M^te#Sti^ 

[0 0 7 5] LTIi, fflRli:, 

K *>Jx-f*7* ') V- Y^t^mfh 
*U Ziibti-ZrivJfixn-futfi) T-lzft^ j&v>(±3S 

?k * i > * - n, $ (D&mwi.ttm.mimmm & t: 

[0 0 7 6] RHl*f«t4fci!>ottfti:ii % 



(1D 1tl2 0 0 1 -3 1 5 4 7 2 

HKISCT, SHBiSteaiJ, ^mKitak **MMRIJ8«I& 

tfc L T «R«©*ffl ffi Sr flE« L , 86*2? fcieo n 
- ;u r? - -f -f > y-fiit.*? y?\£T^-7- i y vn^xm 
■ftLtz^ UV ($91*) JBit, ifciiEB 

(C(±, *r*«*9JSrl»<fc*0«iJBLie*ttf 
^>T*UVitliEBOBB|K:J; 1«B&o?i'ft: ; Srtf 

[0 0 7 7] COJ:t 4«K^OJl$(i % 0. 5-4. 

»<bti-f, ffc, 4. o ^ mzmz-zmzu, mzm& 

H&l±ftfrl l Z$ > Z > t;#>£-m&1> t %<, trL*, -+n^'v 
A •> - ;K0J5 § Am L , ^|E» • f^Jft I) #14t5 s (S;T 

[0 0 7 8] t:%f, ,tD^7Ay-;MCI^ *n 
y v A v - )V 4 Srfl|fiKi--5. v^-f tifrnmffilS rfljffl L 

4*ttS'lv>4;ti:j:i), 4 i t tzi 19 

[0 0 7 9] nHO/i5if ^ - tf -j At?(i, *uy 

=7 a -> - ;u 4 <osn ^fig tc ens9 £ is l r , epsfl s 
<n en Si] i i * n r 9 a m ft t * 4 -=> r a x. * i> <n x $> z> <r> 
feit^-f >*x'n%7-t)\ z~ < M^&x-'hZ^J:^*?'* 

40 [0 0 8 0] *1-^c7V?9^:r -f -t»/>-)*T*, Zlifllit 
ni7*vA->-;nciJV>T, $ Z$Zz.Xi> X 

UltCiJV^T, *- Kl W«t2^<7>7CS$<0*KO 
*n^7Ailf$«:J2^1!t LTML, ^n^iy- 
^4<7)f5@u^2<0*n^7Ailf^^^>(i()jlB^Mi:L 

50 [0 0 8 1] i^c, BffeOi-c-fi, M*Dt- 7 A* ! 1 



-11- 



21 

^•fuciSrflJBIU ±M<r>m 1 «0*n AHfg;£ 

BSfeo|f|555-T-(i#W* o^yi coHft^lix. , * n ^- v 
A •> - 4 cofigT-(i, ffcffi* n ^ =7 A <otlg.tt^fiT 
U 3t^fflco*n?-7/«Hft^g3:oTj|x.4 J: ^ U-f 

[0 0 8 2] ##&9i(±> fcLtl-j^*: J; n (c, ?U~>' y 
->-K /N*x.-Jf— h co J; -9 ^r/J^W^izlfio i <, i 

p*<a. ra#<f> l< im-x.m<r>&^ m§L±<Dmm.z 

7jrttE#<!: LT, &4^±^o/ja6<7>«ie£ifcL7t:*<7) 

coicit LTv^o 
[0 0 8 3} *-K, i>L<li*- \-'m\-<F>mMl,Zi3^ 

Tf£fflT-# 4 ^ t *** 0 f#4„ 
[0 0 8 4] *|&WUiitt4*nr?/.lMtfc UTIi, 

X h # <b tl -i) 2 ^7C * -i> VM± 3 -&7C CO lift T— 9 
[0 0 8 5] 

W*«»wJ:*jl««rttB-t4i i# s T-#4cOT\ ^IE£ 
■f, S1I^contS*>#lSLfcltfttffc^fcv*0-C\ ft 

*s2 0&mzitui. m i coi§^co^*{ctjDx., 
#4 Q 9t3<oikmizxtux % m 1 cOftWcO^KSnx., 

«"C#4. jM*>»0!fcJ:*UX» * 1 <O«WO3»*tzt0 
*IH*f»jSfltoflWIS:, fe¥M<> L< (±v^;uaco 

m&g&mmtt-z&mr-zix, t&sn&mKxtM, mi 

HT^cot-, *4coH^cofe60^< "b^fKf, fiJr 
«2#OOT«i:, Kl!t4f^«4^ ttiaffititA 

4«#KSk«MfE*»ffc-C-*4«, »6*>»9IUJ:*i.lf, * 
1 <o%WO«ft*U*Dx, *H«r«a**-ooi6Hl»f*a 
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^.e^fj^orv^cor*. Kit**, iSW^iW-f-S)* 

ESIft*Iftt-|S, ^7cof§^(cJ:ixlf. ISlco?§ 
— S*g:®/^<b&oT^4coT% 7tK#ttt<Bco*#i;io 

t, *«Mffl^«b7t[iiwliit^ < t4z:siifg7!i T l,x.4 
*\ t L<(±SU^com-lift^mx.4i:^^, 

if, * 1 cOf&^co^*U*0x., jfeHWf»a**Ho(0^-** 

^4 cot, **W1ll*»<bjfcS«f«a»cJ:4=M«t* f Jl 

tstv>7, {M* t ^ v *nmom mzmmit * mm v # 

4 0 *9<o»WU«tirtf, ft 
0 tff1iii* ? =oco v^-f K *> &HBO%B*ftlli&J|Ltt^ "b 

izH It 4 *CF2Wtt 4-tt4^tC£ 

20 SL&Zt 7i 5 "T- & 4tWffilSi^#5riH*T- # 4 . * 1 0 co 
»^(cj:*t(f, »1 co.%^co^*HtJD^, v^r*t^(7>ffi 
»»)■&■ •? ~ o o*H W«« JUfi l- £ tt 4 M^cOTtStttt 
fllJi^aWfiifc*, *9co|fe^l-i3tt4 J: t U, M 

If, fWltti'Jli. *S*Ki;^44®(t?:m4Ci: 
7»«-CS4««|E»«fl:S:attT?S4. *1 iconic J; 
ttlf, * 1 cof&^co^^jDx., Ifetj-coiSWW^dtW 

»fe s ttT v > 4 o t, itmvi m&m* i>tzh -tmit^ 
4 0 »i 2con^u«t*t<f, »io»w««p*uinx.» 

TfellWWiS^eco^-^ < t 4,— od**feSttrv>4co 

B»*IM**««-C£4. »1 3co^Ctaif, »7C0 

OUf^UCfet L < t±^44fe(Ciffe$^Tax.4« 
#IBfi«IE#«ratt-CS*o §11 4<7)^mi,zXtH£, %9 

ttzumi oco^oo^sicfipx, 

x47tiHff«jtco#^co-7 t>co-o^[^fe4) L< li^i 
40 4feT-»fe?tLTi/^4cor% ffiHB7j»ibjt.x.4:fc®ffi#iat 
^co^^coilft^lBlCfe^ L< (i^44fet-«ffe$tT.T 
l.x41f#fES^S-»flfc-e^4o mi 5<7)&WlZ£tt 

«SJ|tta:u8t«7j*fd-io$ *t)t c 1 1: <t 4 , <t ') «?t^^ 
S*tL. ft*- SEiiOffllBttjJtJf Ufc««ffiS«#«: 
JtttT^i, *1 6 C03&WC «t ^^1 5v^-f 

*i O 56 W t m«t & j»* * fB x. * - K * a fit -e i 4 o 
* l 7 cof§^ i:i ^Liif, ^7 - l ocov>-rti*\ 
Hi 2-1 5O»/»-r*i^<05&^l-j3»t4e0i:l^^^* 
50 rftx.fe7cHW«itf*r*tf*T§4o 
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[132] *&W<Oi&<Dm:1&M<Oi7- KO^®HIT*afe£o 
[S3] *%^O^e>H!?iJcO^01l<7)^- K¥!5[2T-& 

•Be 

[04] *^T*fflv^*n^ Afe^v- hcoSlTSEl 
[05] ^^T'fflv^^n^v A v-;U(7)g|f®[l]-eab 

o 

[06] KOWfWB-C*&o 

[0 7] ^f&WCfflV/^zia^n^^A v-;KOtBfHBI 

[08] $^t*fflv^ n ^7 A - 
[HI] 
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[09] ^3WiO * D A y - /K^Ifc* 

1 * - K 

2 (2 a : >- K 2 b ; 37y 
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3 i8W»# 

70 6 ^7f-y3>aS 

7. 11 *ny--^v-;u 

16 *E]««£Jf (*n^9A|) 
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